This paper investigates the importance of having a sovereign credit rating for a country's financial development. After controlling for endogeneity and selection bias, we compare different aspects of the financial sector and the capital markets of recently rated countries with otherwise similar, but unrated countries. We find that obtaining a sovereign credit rating changes the composition of the assets of domestic banks and leads to a growth in bank assets. With a sovereign rating, the government is less dependent on bank financing and it can tap international bond markets. Banks subsequently provide more credit to the private sector, which translates into riskier debt holdings, resulting in an increase in the banks' risk-weighted assets. We also show that an initial sovereign credit rating attracts foreign investors, both FDI and portfolio investments. Hence, we conclude that a sovereign credit provision plays a crucial role in enabling the financial development in a country.
Introduction
When a country solicits for a sovereign credit rating at one of the globally recognized ratings agencies (Moody's, Standard & Poor's and Fitch) , this typically reflects the intention to borrow internationally. A sovereign credit rating helps to obtain financing from abroad because the rating serves as a focal point in financial monitoring and acts as an information equalizer in investment decisions (Boot et al. (2005) ). Credit ratings aim to assess the debt issuer's default risk and help investors to determine the risk premium they should demand to compensate for this default risk. When a country gets rated for the first time, uncertainty about the credit risk of opaque sovereigns reduces significantly, which in turn will help to channel more funds towards these typically less developed countries.
A sovereign credit rating is of great economic importance for a country that intends to issue debt securities. Having a credit rating is instrumental for attracting (foreign) investments because many investors prefer rated securities over unrated ones of apparently similar credit risk (Cantor & Packer, 1996) . Boot et al. (2005) show that credit rating agencies play an economically meaningful role in reducing financial fragility in two ways. First, the agencies' credit watch procedures reduce monitoring costs. Second, credit ratings play a crucial role in the investment allocation decision of institutional investors like pension fund managers who are bound by regulatory constraints. The importance of sovereign credit ratings is further highlighted by Kim and Wu (2008) who show that foreign currency debt ratings encourage financial sector development and are a catalyser in attracting capital flows. They find that local currency ratings are also important for the development of domestic stock and bond markets, but local ratings do not help to attract foreign funds. A well functioning local bond market is important for financial stability because it allows countries to issue longer-term bonds in local currency. This mitigates the problem of original sin, the notorious currency mismatch and maturity mismatch in debt positions of emerging economies.
In this paper, we investigate the transmission channels through which a sovereign credit rating impacts a country's domestic and international financial development. Figure 1 illustrates the idea. We make a distinction between the domestic financial sector and a country's integration in the international financial markets. Establishing a causal link between credit rating provision and financial development is an exercise plagued by endogeneity issues and selection bias. We control for both problems simultaneously by preprocessing the data with an entropy balancing approach and a Heckman selection correction. This process ensures a valid comparison of rated and unrated countries. Earlier studies mainly focus on rated countries only and the impact of down-and upgrades on their financial markets. Our focus is somewhat different. We investigate whether and to what extent having a sovereign rating has an impact on a country's financial development. This differentiation of rated and unrated countries in terms of financial development has, to our best knowledge, not yet been investigated so far.
The validity of our results depends to a great extent on the precision by which we can match rated and unrated countries. Therefore, we run a series of robustness checks by applying alternative matching methods.
We find that when a country receives its initial rating, banks change their asset portfolio. Because new borrowing channels open up for the government, it becomes less dependent on bank financing. As a result, claims from banks to the government reduce and banks increase their borrowing to the private sector. Because private debt is typically more risky than sovereign debt, the banks' risk-weighted assets increase. We also find that a sovereign credit rating helps to attract foreign investors. After a country is rated, its ratio of inward foreign direct investments to GDP is three percent higher compared to unrated countries. Foreigners hold also more portfolio investments from recently rated countries. After receiving the initial rating, portfolio investments to GDP are one to two percent higher in rated countries, both in the short and the long term.
The paper is structured as follows. Section 2 reviews the relevant literature on the impact of sovereign credit risk on a country's financial market. In Section 3 we explain the entropy balancing methodology and Section 4 describes the data. We examine the impact of an initial sovereign credit rating on financial development in Section 5 and in Section 6 we provide the results of the robustness checks. Section 7 concludes.
Sovereign credit risk and financial development -previous literature
The objective of this paper is to analyze the impact of obtaining a sovereign credit rating on the financial development of a country. To get a better understanding of the potential spillover effects of a sovereign credit rating, we describe in the following sections the transmission channels of sovereign credit risk to the financial system. More specifically, we discuss the spillover effects from sovereign credit risk to respectively the banking sector, bond and stock markets and international capital flows. We subsequently develop the hypotheses that will be 
Sovereign credit risk and financial institutions
Based on a report of a study group at the Bank of International Settlements BIS (2011) and Drago and Gallo (2017) , we distinguish four channels that transmit sovereign credit risks to financial institutions, notably an asset holdings channel, a liquidity channel, a guarantee channel and a rating channel. We discuss each of the transmission channels in the following paragraphs.
First, the asset holdings channel refers to the potential losses in a bank's balance sheet assets resulting from a deterioration in sovereign credit risk. Angeloni and Wolff (2012) show that during the Euro debt crisis in 2011, banks' holdings of sovereign bonds of vulnerable countries were severely affected which resulted in a negative stock market performance of banking shares. This negative effect on stock market performance was only temporary and the impact of sovereign distress on banks' performances was highly dependent on the banks' geographical location. The asset holdings channel is also found to be an important cause of contagion between bank and sovereign default risk by DeBruyckere et al. (2013) who show that banks that have high sovereign debt exposures suffer more contagion from sovereign credit risk. Drago and Gallo (2017) study the impact of sovereign rating revisions on banking activity and find that a sovereign rating downgrade significantly increases the risk-weighted assets of banks. Becker and Ivashina (2018) show that a form of financial repression arises in periods of sovereign financial distress. Governments put pressure on local banks to buy newly issued government debt at below market rates. As a result, the corporate lending of banks gets crowded out and the composition of the banks' assets changes dramatically with an increasing weight in sovereign debt holdings.
Second, the liquidity channel implies that sovereign financial distress reduces the value of the collateral to obtain short-term financing from the central bank and the interbank market. DeBruyckere et al. (2013) and Drago and Gallo (2017) find that the impact of deteriorating sovereign credit risk on banks' capital ratios and lending supply is amplified if they rely heavily on short-term funding during periods of sovereign distress. Negative liquidity shocks are quickly transmitted across banks and internationally. During the European sovereign debt crisis of 2011, U.S. branches of euro-area banks suffered dollar liquidity shortage in the form of reduced access to large time deposits from U.S. money market funds. This liquidity shock led to a decrease in corporate lending in the U.S., which negatively affected U.S. firms' investment (Correa et al., 2016) . Popov and VanHoren (2014) come to the same conclusion about the spillover effects of sovereign distress on bank lending. They show that a deteriorating creditworthiness of foreign sovereigns reduces the lending activity of banks holding the distressed sovereign debt. Directly linking credit ratings banks' access to funding, Mensah et al. (2017) and Kim and Wu (2011) show that a positive sovereign rating announcement helps banks to access capital from the international interbank market at lower costs. Funding costs of banks in emerging markets are inversely related to the sovereign credit rating of the home country.
The third transmission channel of sovereign credit risk to financial institutions is the guarantee channel. The value of government guarantees depends crucially on the government's fiscal position. Banks traditionally benefited from an implicit (in some cases even an explicit) government guarantee which lowered the banks' funding cost. However, if the fiscal position of a sovereign deteriorates, so does the value of its government guarantees, which then increases the cost of funding (Acharya et al., 2014) . Correa et al. (2014) emphasize that investors perceive sovereign and bank risks as interconnected through the government guarantee channel.
They find that sovereign rating downgrades have a pronounced negative impact on banks' stock returns, especially if these banks are expected to receive strong support from their government. Alter and Schuler (2012) find that sovereign CDS spreads impact the spreads of banks' CDS after the government interventions on distressed banks during the European debt crisis. The government guarantee channel is especially relevant for large financial institutions that are considered to be too-big-to-fail. For large banks, the government is expected to intervene when a default is imminent. Seemingly contradicting this expectation, DeBruyckere et al. (2013) find that in general global banks are less sensitive to spillover effects from increased sovereign credit risk. However, the impact of bank size on the spillover effects of sovereign credit risk is reversed when tested on domestic banks. The excess correlation between bank default risk and the home country's sovereign credit risk is larger for large domestic banks because these banks' perceived riskiness depends crucially on the probability of government intervention. 2 Williams 2 Excess correlation is equal to the correlation between bank and sovereign CDS spreads over and above what is explained by common factors. et al. (2015) assess the impact of sovereign rating actions on banks in emerging countries and find that the guarantee channel does not play a role of importance to explain the impact of sovereign downgrades on bank valuation. Instead, Williams et al. find the rating channel as discussed below to be the main transmission channel of sovereign credit risk to bank valuation.
The fourth transmission channel of sovereign to financial institutions' default risk is identified as a rating channel, which implies that sovereign credit ratings have a strong spillover effect on the home country's bank ratings (Alsakka et al., 2014 , Williams et al., 2013 . The sovereign debt ceiling plays a crucial role here. Empirical evidence has shown that credit ratings of private-sector bonds are typically lower than the sovereign ratings of the home country of the bond issuers (Borensztein et al., 2013) . Williams et al. (2013) study the impact of sovereign rating actions on bank ratings in emerging markets and find that bank ratings in emerging countries closely follow the ratings of their home country, irrespective of the ownership structure of the bank (state-owned, foreign-owned, or local privately-owned). In a follow-up study, Williams et al. (2015) show that sovereign credit rating actions have a significant effect on emerging market bank valuations, especially when the rating action considers new rating information. The sovereign rating actions of S&P are found to have the biggest effect on bank valuation.
The literature on the transmission of sovereign credit risk to the banking sector allows us to develop testable hypotheses regarding the impact of a sovereign credit rating provision. Based on the asset holdings transmission channel we expect that a sovereign credit rating provision has a positive effect on the banks' total assets. Not only do we expect a growth in bank assets, we also argue that the composition of the asset portfolio may change. When sovereigns are able to tap international bond markets, they are no longer solely dependent on bank borrowing. As a consequence, banks will have spare funds to grant more loans to the private sector. Because of the sovereign debt rating ceiling, the rebalancing of the banks' asset portfolios may result in higher risk-weighted assets. Thus, we define the first set of hypotheses as follows:
Hypotheses set 1: In recently rated countries a) banks' assets are larger, b) banks provide more (less) credit to the private sector (sovereign state), and c) banks have higher risk-weighted assets than in unrated countries.
We also want to assess the effect of a sovereign credit rating provision on the liquidity position of banks. The literature shows that a positive sovereign credit risk event improves the liquidity position of banks. Receiving an initial credit rating may be considered as a positive rating event because the rating provision reduces information asymmetries and monitoring costs for banks. Hence, we expect that banks' access to short term capital improves. We formulate the second set of hypotheses as:
Hypotheses set 2: In recently rated countries a) banks experience a larger growth in liquid assets, b) banks experience a larger growth in short term liabilities, and c) financial liquidity is higher than in unrated countries.
Sovereign credit risk and bond and stock markets
The literature on the importance of sovereign credit ratings for stock and bond market focuses on market responses to rating changes with respect to (i ) return and volatility, (ii ) market liquidity and (iii ) cross-country contagion. Although each of the studies discussed in the following paragraphs investigate the impact of sovereign credit risk on different aspects of bond or stock markets, there are two common threads. First, negative rating events like downgrades and negative outlooks have a significant effect on the capital markets, while upgrades hardly seem to matter. Second, the impact of rating events on stock and bond markets is larger for countries with lower levels of development.
Several studies have demonstrated that a change in the home country's sovereign credit rating or its outlook has a significant effect on bond yields, stock returns and stock and bond market volatility. The effects of rating changes on bond and stock returns are stronger for countries with high inflation and bigger fiscal deficits (Pukthuanthong-Le et al., 2007) . For bond market returns, Pukthuanthong-Le et al. (2007) find that a change in the rating outlook has a greater impact than actual rating up-or downgrades, suggesting that investors anticipate the change in a rating. The effect of a change in the outlook is asymmetric: only negative rating announcements have a discernible impact on bond and equity returns and volatility (Afonso et al., 2014 , Brooks et al., 2004 , Pukthuanthong-Le et al., 2007 , Treepongkaruna and Wu, 2012 . 3 The effects of a rating downgrade are magnified during crises, and especially in case of a loss of investment grade status. An imminent downgrade further destabilizes the stock market by increasing the volatility and depressing market returns (Brooks et al., 2015) .
Sovereign credit rating announcements also affect market liquidity because investors re-balance their portfolios with rating announcements inducing international capital flows from downgraded to upgraded countries (Gande and Parsley, 2014, Kim and Wu, 2008) . Sovereign rating downgrades induce significant capital outflows, especially for countries that score badly on the transparency index. Odders-White and Ready (2005) study the relationship between corporate credit ratings and stock market liquidity and find both to be inversely related. That is, companies with high effective and quoted bid-ask spreads have poor credit ratings. Studying the impact of sovereign debt rating changes on stock market liquidity, Lee et al. (2016) Especially losing the investment grade status has a strongly negative effect on stock market liquidity, while the positive impact of rating upgrades is negligible.
Sovereign credit ratings serve as an important channel of international financial contagion in emerging countries, and this contagion effect is magnified during crisis periods (Li et al., 2008 , Glick and Rose, 1999 , Ferreira and Gama, 2007 , Kaminsky, 2002 . Contagion of sovereign credit risk to neighboring countries is also found when credit risk is measured by bond or CDS spreads. The contagion effects of sovereign spreads and ratings are found to be asymmetric, downgrades and increases in credit spreads have a much large effect than upgrades or narrowing spreads. One exception to this finding is Ismailescu and Kazemi (2010) who find that positive rating events have a greater impact on CDS markets and they are more likely to spill over to other emerging countries, while negative events are found to be anticipated by the market. Christopher et al. (2012) provide evidence for positive rating spillover effects in the stock markets and negative rating spillover effects in the bond markets. Rating upgrades benefit other countries' stock markets in the region, while rating downgrades result in investors shifting their funds from the downgraded stock market to neighboring countries' stocks. So sovereign ratings and outlooks are positively related to regional stock market co-movement. In bonds markets however, sovereign ratings and outlooks negatively impact cross-country market movements, suggesting contagion during rating downgrades.
In this study, we will assess the impact of a sovereign credit rating provision on the development of a country's bond markets. 4 We assume that countries solicit for a sovereign credit rating when they have the intention to issue internationally traded debt securities in the future. Therefore, we expect that receiving a sovereign credit rating has an immediate effect on the country's bond markets and on the issuance activity of international bonds. Also the provision of a sovereign credit rating can be considered as a positive rating event because it reduces information asymmetries regarding the country's default risk. The availability of a credit rating provided by a globally recognized rating agency also lowers the monitoring costs for banks.
Because in our setting a rating event refers to obtaining a long-term foreign currency rating, the hypotheses regarding the effect of a sovereign credit rating provision on the bond markets are stated as follows:
Hypotheses set 3: Recently rated countries a) issue a higher (lower) amount of foreign (local) currency denominated debt, b) issue longer maturity debt, and c) face lower borrowing costs than unrated countries.
In the following section we turn to the importance of sovereign credit risk in attracting international investors.
International capital flows
If countries are open to investments from abroad, capital can be attracted under the form of foreign direct investments (FDI) or portfolio investments. Conditional on sufficient absorptive capacities, foreign capital can contribute significantly to economic growth. In the case of FDI, there is an additional benefit for the host country because FDI typically comes with a transfer of know-how and technology from the home to the recipient country (Borensztein et al., Pra) .
Although foreign capital has the potential to boost economic growth in the country, foreign investors can also disrupt the economy and may be a cause of instability. The literature shows that both net and gross capital flows are volatile and pro-cyclical. 5 There is a retrenchment in capital inflows during crisis periods (Broner et al., 2013 , Palma, 2002 , Mohamed, 2006 . Albuquerque (2003) shows that FDI inflows are far less volatile than other forms of foreign capital flows because investments in FDI are much harder to unwind than portfolio holdings.
Over the last two decades, developing countries have attracted a steadily increasing amount of foreign capital under the form of FDI, portfolio debt and portfolio equity flows. This devel-opment was caused by the surging capital account liberalization process of the host countries combined with periods of near-zero interest rates in the developed countries which led to a search for yield by investors residing in these countries. Konopczak and Konopczak (2017) show that foreign capital flows are related to sovereign credit risk in two opposing ways. On the one hand, the increasing demand for a country's debt securities decreases bond yields.
On the other hand, the over-reliance on external financing and the increased vulnerability to sudden stops of capital inflows increases the sovereign bond yields. There is empirical evidence that for emerging markets, the demand effect outweighs the vulnerability effect (for example Carvalho and Fidora (2015) , Andritzky (2012) . Yet, Konopczak and Konopczak (2017) find that the effects depend on the length of the time horizon studied. They show that in the short run, the demand effect prevails reflecting the immediate effect of demand pressure. In the long run however, the emerging market sovereign yields increase with increasing foreign capital flows, reflecting a dominance of the vulnerability effect.
Investigating the drivers of capital flows into BRICS countries, Swamy and Narayanamurthy (2018) find that, amongst other factors, sovereign credit ratings have a significantly positive effect on inward foreign capital. Similarly, Kim and Wu (2008) show that FDI inflows, international banking and portfolio inflows increase significantly when long-term foreign currency ratings of emerging countries improve. Thus, based on the literature, we expect to find a positive effect of a sovereign credit rating provision on a country's inflow of foreign capital because of a reduction of information gathering costs for foreign investors. This assumption leads to the following set of hypotheses:
Hypotheses set 4: Recently rated countries a) attract more FDI inflows, b) attract more foreign investors in debt and equity instruments, and c) have more internationally oriented banks than unrated countries.
Methodology: Entropy balancing with Heckman selection
The establishment of a causal relationship between sovereign credit rating provision and a country's financial development is challenging because of potential endogeneity issues and a sample selection bias. Endogeneity problems occur when the dependent variable is measured with error, the predictor(s) and the dependent variable are determined simultaneously, or if the model suffers from omitted variables. We solve the endogeneity issue in several ways. First, we apply an entropy balancing approach to preprocess the data to obtain a well-balanced sample.
A detailed description of this approach is provided in the following paragraphs. Second, we control for simultaneity by using lagged values of the predictors in our panel regressions. Third, we control for country and time fixed effects to address a potential omitted variable bias. In addition, our selection of variables is based on a broad literature review and continuous and time-varying variables are added to the model based on a two-directional selection process.
Apart from endogeneity, a self selection bias may occur in our sample of rated countries. This is because sovereign credit ratings are typically solicited for by the government. A country that solicits for a credit rating has prepared for a credit risk evaluation process and therefore a sovereign credit rating cannot be considered as a random event. We address the sample selection bias by following a three-stage approach, combining the entropy balancing approach with the Heckman two-stage model (Heckman, 1976 (Heckman, , 1979 . Entropy balancing addresses the selection bias due to observed characteristics by eliminating the difference between two groups such that an exact matching of moments is obtained in the final sample. The Heckman towstage model addresses the selection bias due to unobserved characteristics. To summarize, the model structure is as follows: 
Reweighing the control group
In the first stage of our methodology, we apply the entropy balancing data preprocessing technique developed by Hainmueller (2012) to achieve a covariate balance between the treated group and the control group. 6 In our setting, treatment refers to obtaining a sovereign credit rating. In entropy balancing, a covariate balance is obtained by imposing a set of balance constraints that require an equal pretreatment of the covariate means, variances and skewness across the treated and the non-treated groups. By doing so, it is ensured that the sample of unrated countries contains units that are as similar as possible to the rated countries.
In our research setup, obtaining a sovereign credit rating represents the treatment while the level of financial development (for example the size of the banking sector) represents the outcome variable. The units of observation are country-year observations. We consider a sample of n 1 countries that are rated during our sample period as the treatment group and a sample of n 0 countries for which a rating is absent for all years as the control group. Each unit i is exposed to a binary treatment R i ∈ {1, 0}; R i = 1 if unit i has a rating and R i = 0 if i has no rating. Next, we consider X, a matrix of J exogenous pretreatment variables, where X i,j refers to the value of the j th characteristic for unit i such that X i = [X i,1 , X i,2 , ..., X i,J ] is the row vector of characteristics for unit i. The densities of the treatment group (control group) are denoted as f X|R=1 (f X|R=0 ). Y i (R i ) denotes the pair of potential outcomes that country i attains if it is rated or not. Observed outcomes, i.e. levels of financial development (F inDev), for each country are realized as
The measure of interest is the average treatment effect on the treated country (ATT), which is defined as:
The first expectation in equation (1) is the level of financial development when a country is rated. This can be easily estimated from the treatment group data. The second expectation in equation (1) is unobserved. It is the counterfactual outcome for a country that is rated, i.e.
the level of financial development that a country would have if it was not rated. To estimate the unobservable expectation, an appropriate proxy should be used. If being rated is a random event, we could compute the ATT by simply comparing the level of financial development of rated and unrated countries (Balima, 2017) . However, we expect that being rated is endogenous to macroeconomic variables. One way to solve this is to use a matching approach to mimic randomization with respect to the assignment of the credit rating. In entropy balancing, the rated and unrated units are matched as close as possible with respect of pretreatment characteristics that are (1) correlated with being rated or not and (2) associated with the level of financial development. Thus, equation (1) can be rewritten as follows:
where x is a vector of pretreatment characteristics that affect both the likeliness of being rated and the level of financial development. The last term in equation (2) is equal to the covariate adjusted mean, or the estimated mean of Y in the source population if its covariates were distributed as in the target population (Hainmueller, 2012) .
In entropy balancing, the control units are reweighted to match the first three moments of the treatment group. The weights w i for each control unit are obtained by minimizing the Kullback and Leibler (1951) divergence metric h(·) using a set of base weights q i = 1/n 0 , where n 0 is the number of unrated countries. More specifically, the optimization problem is equal to:
subject to [i|R=0] w i c si (X i ) = m s with s ∈ 1, ..., S and (4) [i|R=0]
w i = 1 and (5)
where c si (X i ) = m s describes a set of S balance constraints imposed on the covariate moments of the reweighted control group. More specifically, we impose three balancing constraints to match the first three moments of the variables in X from the target population (rated countries) with the control group (unrated countries). Constraints (5) and (6) represent two normalization constraints. The first condition requires the weights to sum to unity and the second condition implies a nonnegativity constraint. The mean, variance and skewness of the covariates used in the entropy balancing approach are shown in Table 1 . The first three moments of the distribution of the covariates for the treatment group and the control are shown before balancing (Panel A) and after rebalancing (Panel B).
Selection equation
To control for a sample selection bias caused by unobserved characteristics of the sample countries, we estimate the Heckman (1976 Heckman ( , 1979 selection equation that provides the Inverse Mills Ratio (IMR) for the treatment effect as follows:
where E(1 sel i,t ) is a dummy that is equal to unity if country i is in the treatment group and zero otherwise and X i is the matrix of J exogeneous pretreatment variables and ζi is a vector of unknown parameters. Thus the probit regression in equation (7) estimates the probability to be rated. The IMR is then generated from the probit model and is defined as the ratio of the 
Output equation: weighted least squares
In the third stage, the weights estimated from the first stage are used in a weighted least squares (WLS) regression where a measure of financial development F inDev for country i in year t is explained by a dummy variable R that controls for a country being rated or not in the previous year. The WLS regression specification is as follows:
The control variables X i,j are added to the regression model in a step-wise manner. The data has an unbalanced panel structure, and we control for country and time fixed effects.
Compared to other data preprocessing methods like propensity score matching, entropy balancing provides specific advantages. First, in contrast to nearest neighbor matching, where many data points are discarded, entropy balancing reweights all units to achieve balance, hereby preventing a loss of information. Second, by applying entropy balancing we do not have to specify an empirical model for the rating event, which avoids potential problems of model misspecification or multicollinearity (Neuenkirch and Neumeier, 2016) . Third, after running a horse race between different propensity scoring methods and entropy balancing, Harvey et al. (2017) conclude that entropy balancing achieves higher estimation accuracy. In addition, they show that entropy balancing does not require post-processing of the data and effectively mitigates the selection bias in observational studies. Nevertheless, we provide the estimation results using propensity score matching, propensity score weighting and a matched difference-in-difference analysis in the section with robustness checks.
Data
We collect data for countries that received an initial credit rating in the year 2000 or later, the treatment group, and for unrated countries, the control group. Table 2 shows the list of rated countries, the date of the initial rating, the credit rating received and the name of the agency that assigned the initial rating. The last column in Table 2 shows the period full period for which data is available. Credit ratings and the initial rating dates are obtained from the websites of the rating agencies and from Thomson Reuters. All the 24 rated countries are developing countries and the variety in the initial ratings is minimal. Initial ratings range from B+ for twelve countries to CCC+ for Malawi. The low variety in initial sovereign credit ratings justifies the interpretation of the rating event as a binary treatment. One could argue that the impact of sovereign credit rating provision is conditional upon the level of the rating.
This cannot be tested in this setting since all ratings are fairly similar. The control group consists of 24 developing countries that are unrated on December 31st, 2016. 7 Our proxies for financial development focus on the banking sector, the bond market and international financial integration. A description of the variables and the data source is provided in Table 3 . A first aspect of financial development is the growth of the local banking sector.
We measure composition and the size of the assets of the domestic banking sector by (1) the ratio of bank claims on the government to GDP, (2) the ratio of domestic credit provided by the banking sector to GDP, (3) the ratio of total bank assets to GDP, and (4) the change in the banks' risk-weighted assets. The liquidity position of the banking sector is measured by the change in the banks' liquid assets. We also measure a country's financial liquidity more broadly by the variable broad money scaled by GDP. This liquidity measure is used by many researchers as a proxy of financial development. It reflects the depth of the financial market and the overall financial liquidity in a country. So it is a more general measure of domestic financial development than the banking measures.
Our second indicator of financial development is the development of a country's bond market. Because our sample consists of developing countries only, data availability is low, which implies that we are limited to study the effect of a rating provision on bond issuing activity and on the average bond yield. We measure bond market development by the ratio of foreign currency (local currency) bond issue size divided by total bond issue size and distinguish between long-term, medium term and short-term bond issues. We also consider the average bond yield as a proxy for a country's borrowing costs.
The third aspect of financial development is the ability to attract foreign capital under the form of foreign direct investments, portfolio investments and international bank flows. Capital inflows can come under the form of foreign direct investment or as portfolio investments, depending on the size of the foreign ownership stake. A foreign involvement of 10 percent or more of ordinary shares or voting power is considered to be a direct investment, while any involvement below 10 percent is considered as a portfolio investment. We use the following capital inflow variables: (1) direct debt investments, (2) direct equity investments, (3) debt portfolio and (4) equity portfolio investments. All capital inflow variables are scaled by the home country's GDP. To measure the internationalisation of the banking sector, we consider the ratio of foreign loans and deposits of local banks vis-a-vis the banking sector as a percentage of total domestic bank deposits.
The control variables in the panel regressions are macroeconomic, political and institutional indicatros. The description of the control variables and their source is provided in Table 4 .
5 The influence of a sovereign credit rating on financial development
We investigate recently rated countries to determine to what extent the sovereign credit rating had an impact on the country's subsequent financial development. As illustrated in Figure 1 
TR -WDI

Bonds market development
FCY issues/total issues Notional amount issued in foreign currency divided by total amount of bonds issued. Considered as foreign currency are (in alphabet:) AUD, GBP, EUR, JPY or USD.
TR
FCY long-term issues/total issues Notional amount issued in foreign currency and bond maturity > 10 years divided by total amount of bonds issued.
FCY medium-term issues/total issues Notional amount issued in foreign currency and bond maturity > 5 years and < 10 years divided by total amount of bonds issued.
TR FCY short-term issues/total issues Notional amount issued in foreign currency and bond maturity < 5 years divided by total amount of bonds issued.
LCY issues/total issues Notional amount issued in local currency divided by total bond notional issued.
LCY long-term issues/total issues Notional amount issued in local currency with maturity > 10 years divided by total amount issued.
LCY medium-term issues/total issues Notional amount issued in local currency with maturity > 5 years and < 10 years divided by total amount issued.
TR LCY short-term issues/total issues Notional amount issued in local currency with maturity < 5 years divided by total amount issued.
Bond yield Average yield-to-maturity of fixed-coupon 10-year treasury bond.
IFS
International financial integration
Direct debt investment/GDP Direct investment involving debt securities on reporting economy divided by GDP.
TR -IIP
Direct equity investment/GDP Direct investment involving equity and investment fund shares on reporting economy divided by GDP.
Portfolio debt investment/GDP Portfolio investment that serve as debt securities invested on reported economy divided by GDP.
CPIS
Portfolio equity investment/GDP Portfolio investment on equity and investment fund shares on reported economy divided by GDP.
Foreign loans and deposits Foreign loans and deposits of reporting banks vis-a-vis the banking sector (% of domestic bank deposits) in the introduction, we distinguish between domestic financial development and international financial integration. The domestic financial development of a country is measured through the banking sector and the domestic bond market. As an element of international financial integration, we study the impact of the credit ratings on foreign direct investment, equity and debt holdings of foreigners, the participation in international bond markets and international bank flows.
Impact of the sovereign credit rating on the domestic banking sector
We study the impact of sovereign credit rating provision on the banking sector by focusing on the banks' assets, notably the amount of claims on the government and credit provided to the private sector. We also consider whether the banks' size, measured by their total assets changes after the sovereign receives its initial rating. Countries that do not have a credit rating rely for their financing mainly on banks, while rated sovereigns can tap a wider set of financing sources. Therefore, we expect that banks will hold a lower proportion of sovereign debt and a higher amount of private sector debt once a country is rated. This as a simple consequence of the fact that governments borrow from different lenders, once rated by a globally recognized rating agency. We also scrutinize the change in banks' risk-weighted assets. Risk-weighted assets of domestic banks may change when a country receives an initial credit rating because of two reasons. First, the risk weight of the existing government debt may change if the initial rating is above BB+ or below B-. According to Basel capital regulations, the risk weight for unrated sovereign debt is equal to 100%, which is comparable to sovereign bonds with a BB+ to B-rating. Sovereign debt that is rated below B-has a risk weight of 150%. In our sample of recently rated countries, Malawi is the only country whose initial rating is below B-. So the impact of receiving a rating on the risk weights of existing assets should be zero or negative. A second cause of a change in the risk-weighted assets is a shift in the bank's asset portfolio. If, after a country is rated, more sovereign debt is placed elsewhere, the proportion of corporate and private debt in the bank's total assets will increase. Since corporate and private debt are typically riskier than sovereign debt, the rebalancing will lead to an increase in the risk-weighted assets.
The estimation results for the regressions estimating the impact of sovereign credit rating provision on the domestic banking sector are reported in Table 5 . The variable of interest, Rated, is highlighted in light grey. We find that when a country obtains a sovereign credit rating, domestic banks decrease their holdings of sovereign debt and simultaneously increase Recently rated countries also have larger balance sheets in terms of total assets. The combined effect of an increase in total assets and a larger weight of private credit in the asset portfolio leads to larger growth in risk-weighted assets for rated countries compared to their unrated counterparts.
We also assess the impact of sovereign rating provision on the liquidity buffer of the domestic banking sector. As discussed in the literature review, a change in sovereign credit risk is transmitted through a liquidity channel to the banking sector. We measure the liquidity buffer of domestic banks by the change in their liquid assets and short-term liabilities. We find that receiving a sovereign rating leads to an increase in both liquid assets and short-term liabilities, but we find the impact is not statistically significant.
In the last column of Table 5 , we test the effect of a sovereign credit rating on the domestic money supply in the country. The variable of interest is the amount of broad money scaled to GDP. The treatment effect for the rating dummy is negative and insignificantly different from zero. Thus, we find no meaningful effect of sovereign rating provision on the total money supply.
Sovereign credit rating provision and bond market development
Receiving a sovereign credit rating has an immediate impact on the international tradability of a country's sovereign debt and therefore we expect a strong impact on the development of the country's bond market. The distinction between domestic and international bonds is crucial here since we focus on foreign currency bond ratings. Table 6 shows the impact of a sovereign credit rating on the proportion of foreign and local currency bond issues relative to the total bond issues in panels A and B respectively. We make a distinction between long term (maturity more than ten years), medium term (maturity between five and ten years) and short term bond (maturity below five years) bond issues. Panel C of Table 6 contains the average 10-year government bond yield.
The estimation results in panel A of Table 6 show that when a country obtains a sovereign credit rating, the proportion of foreign currency bond issues increases significantly, especially for long-term foreign currency bonds. This result is not surprising. The credit rating may be obtained after a government solicited for a rating at one of the rating agencies with the clear intention to tap the international capital markets by issuing international bonds. The impact of a credit rating on the size of medium term foreign currency bond issues is not significant.
Obviously, the increase in the proportion of foreign currency bond issues comes at the cost of local currency bond issues, which is shown in panel B of Table 6 . Interestingly, we find that the substitution effect is not symmetric in terms of maturity. After obtaining a sovereign credit rating, there is a significantly lower proportion in short term local currency bond issues which is compensated by a higher proportion of long term foreign currency bond issues. Thus, we find that obtaining a sovereign credit rating does not help to reduce the problem of original sin in the strict sense, since countries will issue more debt in a foreign currency, but it does alleviate the problem of a maturity mismatch. Obtaining a sovereign credit rating allows the country to issue debt with a longer maturity. Panel C in Table 6 shows that the impact of a sovereign credit rating provision on the average borrowing costs for the government is estimated to be negative, but we do not find the coefficient estimate to be statistically significant.
The proportions of foreign versus local currency bond issues show the composition of a country's debt issues, but they don't tell us anything about the growth of the bond market as a whole. Therefore, in Table 7 we show the impact of sovereign credit rating provision on the growth of bond issuance, measured by the logratio of the total notional bond issued in the year after the rating provision relative to the notional amount issued the previous year.
Surprisingly, the results in Table 7 do not provide evidence for growth in a country's bond market for recently rated countries. On the contrary, six out of eight coefficient estimates for the rating dummy are negative, indicating a decrease in issue size, both for foreign currency and for local currency bonds. For foreign currency bonds, the reduction in issue size is significant only for medium-term bonds, while the shrinkage in bond issues is more pronounced for local currency bonds. In short, our analysis reveal that rated countries issue smaller bond issues than unrated countries, especially when the bonds are issued in local currency.
Sovereign credit ratings and international financial integration
As a third aspect of financial development, Table 8 shows the impact of receiving a sovereign credit rating on the international financial integration of a country. We measure international integration by a country's ability to attract foreign capital and by the international activities of its domestic banking sector. The first two columns show the effect of a rating on inward foreign direct investment (FDI) in a country. The third and fourth column of Table (8) show the impact of the initial sovereign credit rating on inward portfolio investments, split up in debt and equity investments respectively. The dependent variable in the last column is equal With respect to attracting foreign capital, we find that sovereign credit rating provision has a significantly positive effect on both direct inward FDI and portfolio investment. When a country receives a sovereign credit rating its ratio of FDI equity inflows to GDP is three percent higher than for unrated countries. The positive effect on FDI inflows is found for equity investments only. For portfolio investments, the rating effect is positive both for debt and equity investments. More specifically, portfolio investments in debt and equity to GDP are one percent higher on average for rated countries.
We also find supporting evidence for the hypothesis that sovereign credit ratings improve the international orientation of banks. The ratio of foreign loans and deposits vis-a-vis the banking sector to domestic deposits is six percent higher for recently rated countries, on average, than for unrated countries.
Short-term impact of sovereign rating provision
The estimation results in Tables 5 to 8 show the long-term effect of a sovereign credit rating provision on the financial sector following the publication of the initial rating. Developing a country's financial sector is a lengthy and challenging process, especially for the countries under consideration given their initially low levels of development. However, part of the observed changes in the financial sector during the post-rating period may be attributable to other events, for which we do not control. Also, the panel regressions are very imbalanced due to the large variation in initial rating dates. This implies that the rating effect is estimated over different periods across countries.
In this section we analyse the short-term impact of a credit rating provision. That is, we only include the first three years post rating for the rated countries. The immediate impact effect of a sovereign credit rating provision on the banking sector, the bond market and the international orientation of a country is shown in Tables 9 to 12 respectively. Overall, the short term impact effect of a sovereign credit rating is in line its long run effect. We find a negative effect on banks' holdings of sovereign debt, a positive effect on their holdings of private debt and a positive impact on banks' total assets to GDP. Hence, once rated banks experience an increase in risk-weighted assets. In contrast with the long-run effects, we find that receiving a sovereign credit rating induces a short-term growth in the banks' liquid assets. With respect to the bond market development, the striking difference between the short term and long term impact of a sovereign credit rating provision is on the average bond yield. Within a period of three years, obtaining a sovereign credit rating leads to an increase in bond yield of 0.89 percent on average. The long term impact was estimated to be negative. This indicates that when a country receives a sovereign credit rating, bond yields initially increase, but over the long run bond yields decrease. Lastly, we find that recently rated countries attract more equity-based FDI and foreign investors hold more equity and debt securities as portfolio investments, which is in line with the estimated effects in the long run.
Robustness checks
The validity of our estimation results presented in the preceding sections depends crucially on the execution of the entropy balancing approach which ensures the comparability between countries prior to the credit rating event. Yet the matching of the covariates in the control and treatment groups is not perfect because we are unable to match the variance and skewness of inflation. Because this mismatch may affect the estimation results, we run a series of robustness checks for which we report the coefficient estimates of the dummy variable Rated in Table 13 to Table 15 . For comparison, the first row of the tables with robustness checks shows the estimation results for our baseline analysis, notably the entropy balancing approach with a Heckman selection correction.
As a first robustness check, we apply the entropy balancing approach without the correction for the selection bias (check 1). Similarly, we also perform the analysis by applying the twostage Heckman selection correction only (check 2). In a third check, we focus on the rated countries only and perform a difference-in-difference (diff-in-diff) analysis. By only considering the rated countries, we overcome the problem of imperfect matching between rated and unrated countries. The diff-in-diff framework requires a treatment group dummy, a post-treatment dummy and the interaction between both. Using only the treatment group in our setting, the post-treatment and interaction dummy are the same, so the analysis collapses to a simple difference test on pre and post-rating financial development for rated countries. To solve this problem and to implement a genuine diff-in-diff framework, we need a post-treatment period for the control group as well. This is what is done in the fourth robustness check by implementing a matched diff-in-diff analysis. In a standard diff-in-diff analysis, the intervention time starts in the same year for both the treatment the control group. However, in our setting, countries To test whether the estimation results are sensitive to the choice of the balancing methodology, we apply two alternative methods notably propensity score matching (check 5) and propensity score weighting (check 6). Propensity score matching is a two-step approach. First, a propensity score for being rated is estimated for each country-year observation with a logistic regression. We use the same control variables as in the entropy balancing approach to predict the propensity scores. In the second step, each country of the treatment group is matched to a country of the control group based on the propensity scores and then the average treatment effect of being rated is estimated. We use the K-nearest neighbor method to do the matching. 9
A negative side-effect of matching is that large amounts of data are thrown away large amounts of the data, because the treatment and control groups are shrunk down to the same size. In propensity score weighting, all observations are kept in play but they are reweighed according to the propensity score.
8 The number of nodes K used for matching is 10. Matched countries should have minimum distance between treated countries and a particular control country. We run the matching for each country in the control group. 9 We also applied other matching methods and results are similar. We opt for K-NN because of the shorter computation time. Note: This table presents estimated impact of a sovereign credit rating provision on the banking sector by using alternative methodologies. The dependent variables are in the column headings. The reported coefficients estimates are for the Rating dummy. The control variables include the lagged values of GDP per capita, FCY reserves, unemployment rate, trade/GDP, current account/GDP, inflation, real GDP growth, external debt/GDP, previous default dummy, rule of law, government effectiveness and a banking crisis dummy. The control variables are introduced in a step-wise manner based on statistical significance. Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Note: This table presents estimated impact of a sovereign credit rating provision on the proportion of foreign (local) currency bond issues to total bond issues. The dependent variables are in the column headings. The reported coefficients estimates are for the Rating dummy. The control variables include the lagged values of GDP per capita, FCY reserves, unemployment rate, trade/GDP, current account/GDP, inflation, real GDP growth, external debt/GDP, previous default dummy, rule of law, government effectiveness and a banking crisis dummy. The control variables are introduced in a step-wise manner based on statistical significance. Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Note: This table presents estimated impact of a sovereign credit rating provision on inward foreign direct investments, portfolio investments and foreign loans and deposits provided to the banking sector. The dependent variables are in the column headings. The reported coefficients estimates are for the Rating dummy. The control variables include the lagged values of GDP per capita, FCY reserves, unemployment rate, trade/GDP, current account/GDP, inflation, real GDP growth, external debt/GDP, previous default dummy, rule of law, government effectiveness and a banking crisis dummy. The control variables are introduced in a step-wise manner based on statistical signficance. Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
Conclusion
Moody's, Standard and Poor's and Fitch, three privately owned and U.S.-based credit rating agencies, have immense power over debt issuers all around the world. By assigning credit ratings, credit rating agencies provide opinions about the default risk of a borrower. Although the credit rating is just an opinion, rating agencies dictate the actions of sovereign borrowers. This is because being rated is a necessary condition for tapping the international capital markets. The quality of the credit rating determines the interest rates governments have to pay to service their debt. In addition, credit ratings play an important role in the legal system.
Most institutional investors like pension funds are only allowed to invest in securities rated above a specific level and the capital ratio's of banks depend on the credit ratings of the assets they hold on their balance sheets. In short, having a credit rating is of utmost importance if a country aims to issue publicly traded debt.
Income per capita is generally low in emerging economies, which translates into low savings, on average. In addition, domestic financial institutions are not efficient enough to mobilize these savings for capital formation. Access to international capital markets is important for emerging countries to guarantee investment and economic growth. International investors bring not only the capital but also managerial expertise and technical know-how to the host countries (Schnitzer, 2002) . However, investment in low-income countries is generally perceived to be risky. Not only because of the high volatility and significant political risk that is typically associated with these countries, but also because of important information asymmetries disfavoring international investors. The provision of a sovereign credit rating can improve the information provision regarding the sovereign credit risk of the low-income countries. Increased transparency about the sovereign default risk may create positive spillover effects to the domestic banking sector and can be a catalyser to develop the country's financial markets.
In this article we investigate the impact of a sovereign credit rating provision on the financial markets of low income countries. We find this effect to be important in several ways. First and foremost we find that sovereign credit ratings foster foreign inward investment, both in terms of FDI and portfolio investments. We also show that banks rebalance their asset portfolio and provide more credit to the private sector and lend less to the government. This increase in private lending activity by domestic banks may foster private investment in the country.
Our results also show that a sovereign credit rating provision increases the risk-weighted assets of domestic banks, which is a logical consequence of the rebalancing of the asset portfolio.
Contrary to our expectations, we only find a small impact on the sovereign's debt issuing behavior. We do find that the proportion of foreign (local) currency bond issues relative to total bond issues in rated countries is higher (lower) than in unrated countries, but we do not find an increase in bond issue size. Rated countries seem to issue smaller bond principals, especially when the bond is issued in local currency.
Overall, we conclude that receiving an initial sovereign credit rating has positive effects on the financial market of the rated country. However, we do want to express a small concern with respect to our findings. In general we find that a newly rated country relies more on external financing than before it was rated. Several studies have shown that foreign capital flows can be highly volatile and there is even a risk of so-called sudden stops in capital flows.
Also, issuing foreign currency denominated debt aggravates the problem of original sin, which implies that a country has a currency mismatch between its assets and its liabilities, exposing the country to foreign currency risk. This is a serious concern for low-income countries, that typically have weaker currencies. Although our results indicate that the foreign currency credit rating increase the currency mismatch of sovereign borrowing, we do provide some evidence that the rating provision helps to solve the maturity mismatch of sovereign borrowing. Lowincome countries generally rely on shorter term financing than developed countries. We find that when a country gets rated, it issues less short term debt and more long term debt.
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